Hereditary collagen dysplasias comprise a complex group of connective-tissue disorders that result in the reduced tensile strength of affected tissues. These processes are called cutaneous asthenia in the skin of dogs and cats. We report here the case of a crossbred male cat, aged 6 months, that presented with two skin wounds in the region of the right thorax and right iliac tuberosity. The skin of these regions and of the animal's dorsum was hyperextensible, smooth to the touch, and easily torn with minor trauma. Microscopic examination of skin samples revealed reduced dermal connective tissue consisting of shortened and fragmented collagen fibers. Normal fibers were intermingled with altered fibers. Ultrastructural changes in collagen fibers included disorientation of fibrils within the same bundle, marked spacing differences, and variation in the diameter of transverse sections. The fibrils maintained the transverse striations characteristic of normal collagen.
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Hereditary collagen dysplasias comprise a complex group of connective-tissue disorders 19 that result in the reduced tensile strength of affected tissues. 15 These processes are denoted Ehlers-Danlos Syndrome (EDS) in man, 11 dermatosparaxis in cattle and sheep, 6, 8 and cutaneous asthenia in dogs and cats. 17 Human cases of EDS have been reported since the beginning of the century, with 11 variants of the process having been defined thus far. 14 This disease is rare in cats, 4 and most of the reports available are descriptions of individual cases. 1, 2, 15 The mechanisms of this process still require elucidation both in man and in domestic animals. In one case in a cat, deficiency of the procollagen-N-peptidase enzyme was considered to be responsible for the changes observed. 3 An autosomal dominant mode of inheritance has been demonstrated for cats in some cases, as it has with some forms of human EDS. 11 Also, a recessive mode of inheritance of the disease was described in one Himalayan cat. 2, 3, 19 The biochemical alterations of EDS are manifest clinically as fragility and hyperextensibility of cutaneous tissue. 19 In some cases, it is possible to detect microscopic abnormalities of collagen fibers, whose ultrastructural aspects have been described for feline cutaneous asthenia. 1, 7, 9, 11, 12 However, in other cases, these clinical characteristics may not be associated with any morphologic alterations of collagen fibers. 1 A 6-month-old crossbred male cat was brought to the Veterinary Hospital of FMVZ (Universidade Estadual Paulista [UNESP], Botucatu). The animal was in poor general condition and presented with signs of rickets, pneumonia, and respiratory insufficiency. In addition, he presented with two skin lesions, one located in the region of the right costal margin and measuring 4 cm in length and the other located in the region of the right iliac tuberosity and measuring 3.5 cm. The borders of the lesions were regular, with minimal tissue reaction and no signs of hemorrhage. Subcutaneous tissue and the underlying muscles were visible through the wounds. The cutaneous tissue of these regions and of the dorsum was smooth and hyperextensible. When even light tension was applied, the tissue was easily ruptured and detached. The skin of other regions did not show changes in texture or a reduction in tensile strength.
The animal was hydrated, antibiotics and oxygen were administered, and the skin lesions were sutured. The respiratory insufficiency worsened, and the animal died a few hours later. Necropsy showed that the cause of death was lobar pneumonia.
Skin samples from the area of the lesions, from the dorsum, and from uninvolved areas (cervical region) as well as samples from the ligaments and the aorta were fixed in neutral, 10%-buffered formalin, dehydrated through graded alcohol, and embedded in paraffin. Sections 4-to 5-m thick were stained with hematoxylin and eosin, Masson's trichrome, and Van Gieson's stain and were examined under the light microscope. Similar skin samples were fixed in glutaraldehyde, postfixed in osmium tetroxide, and embedded in araldite resin. The sections were stained with 0.5% uranil acetate and examined with a Philips EM 301 transmission electron microscope.
Skin samples from the region of the costal margin and of the iliac tuberosity as well as samples from the aorta and ligaments of another 7-month-old crossbred cat that was sacrificed following traumatic head injury were processed as above and used as controls.
Histopathologically, the epidermis and dermis did not show alteration in thickness. However, the distribution and conformation of collagen fibers were altered. There was rarefaction of connective tissue due to greater spacing between fibers (Fig. 1 ). This alteration was more marked in the superficial and deep dermis and was less evident around the cutaneous adnexa. Collagen fibers were shorter and frequently fragmented, and some of them had a hyaline appearance. However, fiber bundles of normal morphology were also observed.
In the sections stained with Masson's trichrome, segmental staining changes were observed in the collagen fibers, which stained red in some segments, in contrast to the blue staining of the rest of the fiber. This finding was observed even in skin samples that did not show changes in fiber length or arrangement. No signs indicating an inflammatory or cicatricial process were observed, except in the margins of the skin wounds.
The skin sections from the control cat and from the cervical region of the affected cat did not show changes in cutaneous tissue thickness or in the conformation, arrangement, and staining characteristics of collagen fibers (Fig. 2) . Similarly, the collagen and elastic fibers of the aorta and ligaments did not show detectable morphologic changes.
The major ultrastructural finding observed in the affected animal was related to the disorganization of the fibrils that compose the collagen fibers in the dermis. Instead of showing an arrangement parallel to the axis of the fibers, as is observed in normal collagen, the altered fibrils were oriented randomly inside the same fiber. In addition, there appeared to be fewer fibrils, with variable spacing between fibrils. The individual fibrils, however, had the transverse striations characteristic of normal collagen (Fig. 3) . A wide variation in fibril diameter was also observed in the transverse sections, even though their contours were regular. Elastic fibers and fibroblasts had normal morphologic characteristics. Collagen fibers showing no alteration in fibrillar structure were interspersed with the altered fibers. No ultrastructural changes were detected in the cutaneous collagen fibers of the control animal (Fig. 3, inset) or in the aorta and ligaments of either animal.
The terms cutaneous asthenia, dermatosparaxis, and EDS denote a disease complex that includes several hereditary congenital defects of dermal connective tissue in man and in various animal species. 4, 5, 7, 9, 15 The clinical picture of the affected animal was characterized by skin hyperextensibility and fragility, in agreement with the signs and symptoms de-Brief Communications and Case Reports scribed for cats with cutaneous asthenia. 4, 11 However, no changes in the joints related to hyperextensibility or vascular fragility were observed, as were reported in human cases of EDS 14 and for some cases involving dogs, sheep, and cattle. 13, 16 These findings are not frequently reported in animals with cutaneous asthenia. 19 In the present case, light microscopic examination clearly showed morphologic changes in dermal collagen. Collagen fibers showed alterations in arrangement, length, and staining characteristics. Morphologic changes in collagen have been reported by several authors in cases of feline cutaneous asthenia. 2, 15 In some cases, light microscopy revealed sparse collagen fibers of reduced size, 2 which also exhibited fragmentation and structural disarray. 15 However, not all animals with this type of disease present changes sufficiently intense to be detected by routine histopathologic examination.
The disorganization of collagen fibrils in cases of feline cutaneous asthenia is the most characteristic feature observed with the electron microscope. 2, 7, 19 In the affected animal reported here, collagen fibrils did not show normal parallel orientation, were more separated from one another, and were varied in diameter, thus altering the conformation of collagen fibers. However, the banding pattern of the fibrils was preserved. These ultrastructural findings are consistent with those reported by several authors as the most characteristic of this type of collagen dysplasia in different animal species. 2, 7, 13, 18, 19 In transverse sections, although they varied in diameter, the fibrils had regular contours, with no occurrence of bizarre forms like those reported for some cases involving cattle and cats. 7, 10 Two forms of the disease have been described in cats, both of which are linked to autosomal genes. 17 In the recessive form of the disease, the fibrils and fibers seem to be twisted and do not acquire the cylindrical shape present in normal collagen. 7 This altered conformation is the consequence of a deficiency of the enzyme procollagen terminal peptidase. 3 The second form, which is autosomal dominant, appears in heterozygous individuals as a disorganization of the fibril bundles that compose the altered collagen fibers that are intermingled with collagen fibers of normal conformation. 11, 17, 19 Homozygosis is probably lethal. 17 In this form of the disease, the literature describes a variety of morphologic abnormalities, 11, 12 which suggests the presence of additional specific defects of dermal collagen. 4 Alternatively, this may reflect the occurrence of different sporadic dominant mutations of collagen genes. 17 In the present case, the ultrastructural changes were characterized by findings similar to those reported for the dominant form of the disease. However, there was no possibility of identifying the genetic origin of this animal.
